We report the preparation of sodium alanate (NaAlH 4 ), a promising hydrogen storage material, in a thin film form using co-sputtering in a reactive atmosphere of atomic hydrogen. We study the phase formation and distribution, and the hydrogen desorption, with a combination of optical and infrared transmission spectroscopy. We identify the formation of sodium alanate with metallic impurities. The as-deposited NaAlH 4 decomposes into NaH and Al upon high-temperature annealing. Moreover, we explore the effect of metallic titanium doping in the desorption properties of the alanate using different artificially obtained heterostructures
Introduction
Thin films are a model system to explore new metal hydride storage options, using combinatorial methods such as hydrogenography. These methods allow a fast and efficient exploration of the thermodynamic properties, having a speed of analysis that is out of reach for bulk chemical methods. Here we report for the first time the synthesis and characterization of lightweight sodium alanate thin films.
Experimental
We co-sputter Na-Al thin films in a hydrogen reactive atmosphere. Atomic hydrogen is provided by a hydrogen atomic source which splits molecular hydrogen at a hot W filament. We characterize the films with a combination of optical transmission (in the UV-visible range) and infrared transmission both in the as deposited state and after high temperature annealing.
Results
We find optical signatures (in the IR and UV regions) of the formation of NaAlH 4 , which decomposes into NaH and Al after desorption. The effect of metallic Ti doping is also explored. After desorption we observe for both the undoped and Ti-doped samples a macroscopic Al segregation, which probably hinders the reverse reaction under moderate conditions. This result opens the route to the analysis of the storage properties of the sodium alanate and other light-weight complex metal hydrides, such as LiAlH 4, with combinatorial techniques.
